Major depressive disorder (MDD) is highly recurrent. At least half of individuals with a history of MDD will experience another episode of depression within a few years of recovery from the original episode (Keller et al., 1992) . Moreover, recurrence rates are as high as 70% for individuals who have already experienced two depressive episodes (Solomon et al., 2000) . Given these alarming statistics and the enormous costs of MDD (World Health Organization, 2012), it is critical that we identify predictors of recurrence in individuals with a history of MDD and ultimately intervene to alter the underlying pathophysiological mechanisms. In the current study, we aimed to examine whether negatively biased self-referential processing increases the risk for recurrence after accounting for demographic and clinical variables that are known to influence recurrence, including baseline depressive symptoms, psychotropic medication use, and stressful life events.
Brief Empirical Report
Major depressive disorder (MDD) is highly recurrent. At least half of individuals with a history of MDD will experience another episode of depression within a few years of recovery from the original episode (Keller et al., 1992) . Moreover, recurrence rates are as high as 70% for individuals who have already experienced two depressive episodes (Solomon et al., 2000) . Given these alarming statistics and the enormous costs of MDD (World Health Organization, 2012) , it is critical that we identify predictors of recurrence in individuals with a history of MDD and ultimately intervene to alter the underlying pathophysiological mechanisms. In the current study, we aimed to examine whether negatively biased self-referential processing increases the risk for recurrence after accounting for demographic and clinical variables that are known to influence recurrence, including baseline depressive symptoms, psychotropic medication use, and stressful life events.
Cognitive theories of depression (Beck, 1967; Teasdale, 1988) emphasize that negative biases in the cognitive processing of emotional information play a critical role in the onset, maintenance, and recurrence of depressive episodes. For example, Beck (1967) posited that negative cognitive schemas are a salient risk factor for depression; they are conceptualized as negatively biased representations of self-referential cognition that influence the way in which individuals attend to, interpret, and recall emotional information. Moreover, in his differential activation hypothesis, Teasdale (1988) proposed that patterns of information processing become established during initial depressive episodes and then influence cognition when individuals experience a dysphoric mood state. Specifically, dysphoric mood negatively biases information processing, thereby increasing negative interpretations of events, making negative self-referential constructs more accessible and, ultimately, increasing the likelihood of recurrence.
Historically, research examining cognitive predictors of recurrence has relied exclusively on self-report measures of cognition (e.g., Alloy et al., 2006; Segal et al., 2006; see Lau, Segal, & Williams, 2004 , for a review). However, there are drawbacks to this approach. Selfreport measures are limited by individual differences in participants' level of insight and self-awareness. They are also subject to recall, demand, and reference biases. Moreover, because of the use of Likert-type scales, selfreport measures are subject to response bias and diminished sensitivity. It is for these and other reasons that information-processing tasks have increasingly been used to elucidate the nature of cognitive biases in other domains of depression research. Indeed, informationprocessing tasks have been central in advancing our understanding of individuals who are currently depressed. There is now a wealth of evidence from studies of performance on information-processing tasks demonstrating that currently depressed individuals are characterized by negative biases in attention, memory, and interpretation (Beevers, 2005; Mathews & MacLeod, 2005) . Moreover, researchers using information-processing tasks have found that formerly depressed individuals also show biases in attention and memory (see Joormann & Arditte, 2015 , for a review). In fact, there is growing evidence that, compared with participants without a history of depression, formerly depressed participants exhibit negatively biased self-referential processing when they are in a negative mood state (Fritzsche et al., 2010; Kircanski, Mazur, & Gotlib, 2013) . Biased self-referential processing reflects participants' underlying negative cognitive schemas (Beck, 1967) and, thus, might be an important marker of vulnerability to depression. To date, however, investigators have used exclusively self-report measures to examine cognitive predictors of episode recurrence in depression. Thus, we do not know whether performance on a self-referential processing task can predict the onset of future depressive episodes.
This study is the first to examine whether performance on an information-processing task predicts the onset of a subsequent depressive episode. We recruited women who were currently not depressed but who had experienced two or more depressive episodes, both to increase the homogeneity of our sample and because this population is at high risk for recurrence (Mueller et al., 1999; Solomon et al., 2000) . At baseline, we assessed self-referential processing using the self-referential encoding task (SRET; Derry & Kuiper, 1981) . It is important that following recovery from a depressive episode, cognitive biases can remain latent until they are activated by a negative mood induction (Teasdale, 1988) . Therefore, before participants completed the SRET, we induced a negative mood state (also see Joormann, Talbot, & Gotlib, 2007; Taylor & Ingram, 1999) . Moreover, given the evidence demonstrating that risk for recurrence is influenced by baseline depressive symptoms, psychotropic medication use, and stressful life events ( Judd et al., 1998; Hammen, 2005) , we included them as predictors in our model of depression recurrence to assess the unique contribution of self-referential processing after accounting for these variables. Because baseline depressive symptoms have been found to influence the experience of subsequent negative life events (Hammen, 2005) , we hypothesized that more severe depressive symptoms at baseline would predict a higher number of negative life events, which in turn would predict future episodes of depression. We also hypothesized that more negatively biased self-referential processing would predict recurrence above and beyond associations with other variables included in the model.
Method

Participants
Participants were 100 women diagnosed with MDD, recurrent, in full remission, defined as having at least two past depressive episodes but not having experienced a major depressive episode (MDE) for the past two months. Women were recruited from the community and screened for initial inclusion and exclusion criteria via a telephone interview; potentially eligible participants came to the laboratory for an in-person diagnostic interview (the Structured Clinical Interview for DSM-IV-TR Axis I Disorders; SCID-I; First, Spitzer, Gibbon, & Williams, 2002) to assess current and past psychopathology. Interviews were conducted by postbaccalaureate research assistants who received extensive training on Diagnostic and Statistical Manual of Mental Disorders (4th ed., text revision; DSM-IV-TR; American Psychiatric Association, 2000) diagnostic criteria and on administration of the SCID-I. Interrater reliability was excellent (κ = .93). Individuals were excluded if they had experienced severe head trauma, were not fluent in English, had learning disabilities, bipolar disorder, or psychotic symptoms, or met DSM-IV-TR criteria for alcohol or substance abuse within the past 6 months.
Baseline assessment
Mood induction. We induced a negative mood state by having participants watch one of three randomly assigned, 6-min film clips (Dead Poets Society [Weir, 1989] ; My Girl [Zieff, 1991] ; Stepmom [Columbus, 1998] ). While viewing the film clip and for an additional 2 min following the clip, participants imagined being in the situation and the feelings they would experience in the situation (see Westermann, Spies, Stahl, & Hesse, 1996) . Participants rated their mood before and after the mood induction on a 5-point Likert-type scale ranging from 1 (very sad) to 5 (very happy).
Self-referential encoding task.
The SRET consisted of 40 adjectives: 20 positive (e.g., happy, interesting) and 20 negative (e.g., boring lazy; the complete list of adjectives can be found in the Supplemental Material available online). To construct the SRET, we compiled a larger list of adjectives from previous studies of information processing in depression. Five psychology graduate students then rated each word in the list as having a positive or a negative valence; adjectives were retained only if agreement was unanimous. The final positive and negative word lists did not differ in word length, familiarity, or level of arousal (all ps > .05).
The SRET was presented using e-prime software Version 1.1. Participants were seated in front of a computer and were instructed to place their right index finger on a key labeled "yes" and their left index finger on a key labeled "no." Each trial began with the phrase "Describes me?" presented in the middle of the screen for 500 ms. After 250 ms, participants were presented with one of the adjectives in random order and were instructed to indicate whether the word described them by pressing the corresponding key. Participants' responses were recorded on each trial. Last, a 1,000 ms fixation cross was presented. Participants completed several practice trials, followed by the experimental trials, during which the experimenter was outside of the room.
Participants then worked for 3 min on a distractor task, the digit-symbol task of the Wechsler Adult Intelligence Scale-Revised (Wechsler, 1981) . Immediately after, the experimenter returned to administer an incidental recall task. Participants were given a sheet of paper and were asked to recall as many words as possible from the SRET, regardless of whether they had endorsed the words as self-descriptive. There was no time limit.
We calculated four dependent variables from the SRET task: number of positive and of negative words endorsed as self-referential, and number of positive and of negative words recalled. To be consistent with recent research (e.g., Fritzsche et al., 2010; Kircanski et al., 2013) , and to control for individual differences in rates of overall endorsement and recall, we computed recall of endorsed positive and negative words as proportions of the total number of words endorsed and recalled. Because these proportions sum to 1, and analyses of positive and negative words produce identical coefficients with the opposite sign, we present recall results only for negative words. Although some researchers have also examined participants' reaction time to assess the self-relevance of each word, we did not use this approach in the current study because our version of the SRET did not instruct participants regarding response time. Consequently, numerous factors (e.g., lapses in concentration, unexpected distractions) could confound interpretation of reaction-time data. Therefore, consistent with recent research (e.g., Kircanski et al., 2013) , we focused on the number of positive and of negative words endorsed as self-referential.
Self-report measures. Participants completed the Beck Depression Inventory-II (BDI; Beck, Steer, & Brown, 1996) , a 21-item measure of depressive symptoms. They also completed the Shipley Institute of Living Scale ( Shipley, 1940) , a vocabulary test that provides a reliable estimate of verbal intelligence and that is frequently used to ensure the observed group differences on cognitive tasks are not due to differences in verbal ability (Weiss & Schell, 1991) .
Follow-up assessments
Subsequent MDE. We followed participants for 3 years after their Time 1 visit or until they experienced a recurrent depressive episode. During this time, participants were asked to return to the laboratory approximately every 18 months to complete the SCID-I and self-report questionnaires. Of the original 100 participants, 19 were lost to attrition and 22 returned to the laboratory but did not complete the SCID-I during the follow-up assessment, typically due to time constraints. The current study was part of a larger longitudinal investigation examining girls at risk for depression based on their mothers' history of the disorder; therefore, when time was constrained, assessments related to the daughters were prioritized. For the remaining 59 participants, interviewers used the SCID-I to assess whether participants experienced an MDE since their last assessment. If a participant did not attend her 18-month follow-up visit (Time 2), we assessed the presence of a depressive episode since her initial Time 1 visit at the 3-year visit (Time 3). Of the 59 participants, 29 (49.15%) experienced an MDE within 3 years of their baseline assessment. Missing data resulting from participant attrition were unrelated to participants' age, ethnicity, marital status, household income, education, baseline depressive symptoms, psychotropic medication use, Shipley test scores, or SRET performance (ps > .05).
Negative life events. Following the SCID-I, participants reported on the life events that they had experienced since the previous assessment using the Life Events Survey (Sarason, Johnson, & Siegel, 1978) . Participants reported on the presence of a total of 50 life events (e.g., death of a family member, end of a romantic relationship). A total negative life events score was computed by calculating the average number of negative life events that were endorsed per month since the last assessment. Thus, a negative life events score of 1.0 would indicate that a participant had experienced, on average, one negative life event per month since her last assessment. Negative life event scores were examined for the period immediately prior to the recurrent depressive episode for those participants who experienced a recurrence, or for the matched follow-up assessment period for those participants who did not experience a recurrence. For example, if a participant experienced a recurrence of depression at the first follow-up assessment, we examined negative life event scores reported at the first follow-up assessment both for that participant and for the matched participant who did not experience a recurrence of depression.
Procedure
Within one week of their diagnostic evaluation, eligible participants were scheduled for their baseline assessment (Time 1), where they completed a measure of mood and a negative mood induction. They then completed a second mood measure followed by the SRET. To assess the occurrence of another depressive episode within 3 years of the baseline assessment, participants returned to the laboratory approximately every 18 months for 3 years or until they experienced a recurrent depressive episode. During these follow-up assessments, participants were administered the SCID-I and reported on negative life events experienced since their last assessment.
Planned analyses
To test simultaneous predictors of recurrence while also accounting for hypothesized interrelations among the predictors, we used Mplus version 7.0 statistical software (Muthén & Muthén, 2012) to conduct structural equation modeling (SEM) analyses. SEM has advantages over other analytic approaches, including the ability to handle missing data without the need for listwise deletion or imputation (Asparouov & Muthén, 2010) . Our model consisted of two parts: (a) a measurement model that included factor loadings for the observed SRET variables (number of negative and of positive words endorsed as self-relevant and proportion of negative words recalled) that indexed the latent factor of selfreferential processing (SRET) and (b) a structural model that consisted of path and correlation coefficients that connected the latent and observed variables in a model predicting recurrence of a depressive episode within 3 years. Our structural model was developed based on a priori expectations of predictors of depression recurrence, which was treated as a categorical variable. We used weighted least squares mean variance, as is recommended for categorical variables (Muthén, Du Toit, & Spisic, 1997) .
Results
Participant characteristics
Demographic and clinical characteristics of participants are presented in Table 1 . Participants who experienced a (1, N = 59) = 2.05, all ps = ns. We also examined group differences in SRET performance at baseline. Compared with participants in the NREC group, participants in the REC group endorsed significantly fewer positive words, t(43) = −2.80, p = .008, and recalled a higher proportion of negative words that were endorsed, t(43) = 2.12, p = .032; the two groups did not differ in the number of negative words endorsed, t(43) = 1.36, p = .179. Participants' SRET performance was not related to their number of previous depressive episodes, |rs|(63) < .08, ps > .521.
Mood induction
To examine the effectiveness of the mood induction, we conducted a group (REC, NREC) by time (baseline, postfilm) repeated-measures analysis of variance (ANOVA) on self-reported mood. As expected, this analysis yielded a significant main effect of time, F(1, 54) = 84.69, p < .001, η 2 = .61, 95% CI = [0.43, 0.71]. Participants' mood significantly declined from before (M = 3.86, SD = 0.52) to after (M = 2.70, SD = 0.93) watching the video clip. Neither the main effect of group nor the interaction of group and time was significant, Fs(1, 54) < 2.24, ps > .14, η 2 s < .04.
Thus, mood at the time of the SRET would not explain observed group effects.
Predicting depression recurrence
Model fit. Results indicated that the a priori model was a strong fit to the data: comparative fit index = .997, Tucker-Lewis index = .993, and root mean square error of approximation = .015 (see Fig. 1 ). No modification indices greater than 10.0 were suggested.
Parameter estimates. As can be seen in Figure 1 , all three of the SRET variables loaded significantly on the SRET latent variable. As expected, number of positive words endorsed loaded negatively on the SRET latent variable, β = −.58, p < .001, 95% CI = [-1.10, -0.06], and both number of negative words endorsed, β = .76, p < .001, 95% CI = [0.23, 1.29], and proportion of negative words recalled, β = .75, p < .001, 95% CI = [0.22, 1.27], loaded positively on the SRET latent variable. Thus, higher scores on the SRET latent variable represent more negatively biased self-referential processing.
Recurrence of major depression within 3 years.
Within the larger structural model, the baseline variables (BDI scores, psychotropic medication use, and SRET performance) were allowed to correlate. It is not surprising that higher baseline BDI scores were correlated with more negative biases on the SRET, r = .75, p < . directly contributed to recurrence, |βs| < .48, ps > .10. As hypothesized, however, higher baseline BDI scores predicted higher subsequent negative life event scores, β = .37, p = .004, 95% CI = [-0.14, 0.88]; in turn, higher negative life event scores tended to predict recurrence, β = .29, p = .095, 95% CI = [-0.22, 0.80] ; the indirect path between baseline BDI scores and recurrence was not significant, β = .11, p = .150, 95% CI = [-0.40, 0.62] . It is important that after accounting for the concurrent and predictive relations among all other variables included in the model, the SRET latent variable contributed unique and significant variance to the likelihood of recurrence, β = .82, p = .032, 95% CI = [0.29, 1.35], which is considered a "large" effect (Kline, 2005) . Specifically, more negative self-referential processing at baseline significantly increased the likelihood that formerly depressed individuals would experience a recurrent MDE over the next 3 years.
Discussion
This study is the first to examine whether performance on an information-processing task predicts the onset of a subsequent depressive episode in adults with a history of MDD. Consistent with previously reported rates of recurrence (Keller et al., 1992) , 49% of the women in the current study experienced a recurrent depressive episode within 3 years of their baseline assessment. Path analyses indicated that higher levels of depressive symptoms at baseline predicted higher subsequent negative life event scores, which, in turn, tended to predict recurrence. It is important that after accounting for concurrent and prospective associations among other variables included in the model, negatively biased self-referential processing contributed unique variance to the likelihood of experiencing a recurrent depressive episode within the next 3 years. Specifically, compared with participants who did not subsequently experience a recurrent episode of depression, participants who experienced a recurrent episode endorsed, at baseline, 15% fewer positive words and 7.5% more negative words, and recalled 10% more negative words that they endorsed. Compared with remitted depressed individuals in other investigations (e.g., Fritzsche et al., 2010; Kircanski et al., 2013) , participants in the current study who experienced a subsequent depressive episode endorsed and recalled slightly fewer positive and more negative words, whereas participants who did not experience a subsequent depressive episode endorsed and recalled slightly more positive and fewer negative words. Both groups, however, endorsed and recalled fewer positive and more negative self-referential adjectives than did healthy controls in other studies (e.g., Fritzsche et al., 2010; Kircanski et al., 2013) .
These data represent the first experimental support for the long-held assertion that negatively biased self-referential processing is a risk factor for recurrent depressive episodes (Beck, 1967) . Our findings are consistent with recent studies conducted in community samples of children and adolescents showing that negative biases in selfreferential processing predict subsequent increases in depressive symptoms (Black & Pössel, 2013; Connolly, Abramson, & Alloy, in press; Goldstein, Hayden, & Klein, in press ), and they extend this research to the prediction of a diagnosable recurrent depressive episodes in adult women. Previous research on predictors of depression recurrence has focused on demographic, clinical, or environmental variables (e.g., Mueller et al., 1999; Solomon et al., 2000) , which are difficult, if not impossible, to alter. In contrast, cognitive predictors of recurrence can be directly targeted and altered (e.g., Hollon, Stewart, & Strunk, 2006) . Our findings support cognitive interventions that modify negative self-schemas and biases in self-referential processing. In particular, there are several cognitive bias modification (CBM) paradigms that could be effective in altering negative biases in self-referential processing. For example, Lang, Blackwell, Harmer, Davison, and Holmes (2012) used a CBM task designed to change negative thinking styles through the use of mental imagery. This approach might be readily adapted to target more specifically negative self-referential thinking. Alternatively, a version of the Implicit Association Test (Greenwald, McGhee, & Schwartz, 1998) could be used in which words that are related to the self (e.g., me, self, I) are disproportionately paired with positive self-referential adjectives. Regardless of the specific intervention, the current findings indicate that such treatment may be effective in reducing rates of recurrence of depression in women with a history of MDD.
It is important to note three limitations of the current study. First, we used a self-report measure of stressful life events, which is subject to subjective-reporting biases and is likely to be less sensitive in capturing the clinical impact of stressful life events than are interview-based assessments. Second, we included only females, which limits the generalizability of our findings. Although this increased the homogeneity of our sample and minimized the influence of confounding variables that disproportionately affect women (e.g., information-processing biases or risk for recurrence; Mueller et al., 1999; Teachman, 2005) , it will be important in future research to include males to examine possible gender differences in cognitive risk factors for recurrence. Finally, despite our best effort to retain participants, 19 of the original 100 were lost to attrition and 22 returned to the laboratory but did not complete the SCID-I during their follow-up assessment, typically due to time constraints. Future research should consider alternative methods to increase participant retention. Future research might also examine whether negatively biased self-referential processing increases risk for the first onset of a depressive episode.
Despite these limitations, this study advances our understanding of cognitive risk factors for depression recurrence by using an information-processing task to test, for the first time, the hypothesis that negatively biased self-referential processing predicts a recurrent depressive episode above and beyond depressive symptoms at baseline, psychotropic medication, and negative life events. Identifying negative biases in self-referential processing as a risk factor for recurrence has important implications for intervention efforts. By altering the negative self-schemas that underlie biases in self-referential processing, we may be able to reduce the high rates of episode recurrence in MDD. We are hopeful that the current study will also advance our understanding of cognitive risk factors that predict the recurrence of depression by encouraging a larger methodological shift in research toward using information-processing tasks to assess cognitive predictors of recurrence.
